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Abstract of KR 20000022539 (A) 

PURPOSE: A light-emitting semiconductor 
component with a radiation-emitting semiconductor 
body and a luminescence conversion element is 
provided to produce light-emitting diodes emitting 
mixed color. CONSTITUTION: A semiconductor 
body(1) radiates electromagnetic light within the 
realm of the first wavelength, and either a 
luminescence conversion covering(5) or a 
conversion layer is provided as one of the 
luminescence conversion elements. The 
luminescence conversion component converts first 
wavelength light into second wavelength light so that 
with a single light-emitting semiconductor body light- 
emitting diodes enable to emit mixed color light. 
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aJ-71 444 al-i^ cfl^tfl =-<fi s.^ ^ 7 fl *ll 38 04 293^1 44. 444^ 44 f-ultfl^ 4 

*)SL= 444 44i*JEL# 7 ^ #^ 7 y 7 flA}^C)-. -g- 7 ] 44414^ l^o] iE^Jf.^ 4*4^ S^ 4# 

44 4 4, 444 -8-71 4s4 5^44 44^4 ^441 4«fl S4 & 44as 4444. 4s 4^, 44s44 4 

44^ 4 £ 44 44A3LS44 4#4 44^ Cj-S ^ 44^44 47}4^ 4^4 ^ofl nfs}- ^.o]^. 

44 444^ 444 4<S4 44 44ah 444 44 44 a= 44?} 42:4 4= $14. 

s.^ ^7fl ^ 2 347 2893l4|fe 4#4 ; c 4444 7>X| 44AS ^^l7]ir 44 #4~4S7} 444 44 A 

h£) 4144 444, 444(IR)-a41 ^= 7 > ^444 514. 44ft ^44 444 444 44 4*4^ 4444 

44* 7}^" 4 2]7ll 4^4444, 401^^^ 4*4 4444 4^3 44 44 7}4 MAS 444 44 

4* 444. 

J&4, 44 44 4 486 0523:41^ 444 44 « 44 tff 4441 44£ 44-si 4A4 is 44 4 4^ %6\ 
«H44 44 44A^7} ^-4 5)il 44. 471 4£4 is 44 4 4 a. 44 44 s 4AS44 444 44 as 44 
4^ 4 144 $34 44 4 244 4— s 4444AS4, 44 44AH.7} 444 as 444 44 $4 
4 44 4*44 44. 

44 44AA41 44 44 44 7}4 4444 4144 4*4 44444 4A4i44 ^4, 4^4 4 4*444 
2^ 44, =ts\jL 44 LED-4A4i444l4, 444, 44 4444 4444 4 4fe 44 44AA 4441 44 
A47>44^i 44. 

44 4 07 176 7942:41*. 4 444 444* #3144 444 ^444 44. 44 44414 444 4 
44s4 4441* 27114 444# 4#4* 44AS.7} 444^, 44 44A^-fe 44 444 S44s4s 4# 
444. -?-44 #314^4 4^ 44 ¥4 27114 *S4 * 44441* W #44 5H§44, 44 «§4 #44 n. 
44 44A^4 44441 44 444 4 44 4#44. *§4 #4s^4 4*4 44 44AAS44 4*4 44 

4€- 444 4^4. ^44 44 ^7>4l4fe 444 5^4 ^444 4#4s^- ^4 #44 4^1= 44 ^ 
4 4^4. a4 fllfl-a 4444 4^§4 4^4414^^4 £434 StUr^l, ^ 44fe 4144, ¥44 i-414^4 
S44 4444 ^4As 4«(1 ^4#4 44 447V 4#4fe 44 a -^4 4^444 ^£44. 

a. s.^^ ^44^- 4#4i 71-^4 4^94 71-44 £4- ^-4 as 4#4as 444 tfl4 444 7> 
444 4fe 4£4 i7>* ^^4^ 444. 

44 444 44444 ^44 141 4^ 4s4 i441 4«fl 4444. 4 444 4444 44414 ^4444 4 
44 2 44 444 2741 4444. 44444 444 28 304 4 4441 4^ 45L4 ^44 4444 44 
7^444 4444. 

4 4441 44 44 4s4 44^ 444, 44 Ga x l ni _ x N afe Ga x Al^ Ns 4444 44 «. 4s4*4 7} 
4 4444 ±444, 44 4444 4s4 ^44 44 44 44, 44 4/2-^r 44 44s44 4 14 

4 444 47>4 444 4*44. 44 4 4^ 44 ±t&= 4 144 444 444 <S4# 4 244 444 44 A 
s 4444AS4, 4s4 ^7>7> ^44, 44 4 144 444 444 4 244 444 44 As 4444 444 
4 4*44. 4, 4144 4444-^ 44 4:471- 4£4 44S44 444 444 °J444 44444^ 4 144 
444 i4s4 44 4 4 4s4 ^4s4 444 as 4444 4 44 44(4 244 44)s 4*44. 444 
44fe 4s4 44S-44 4*4 444 44 x ^ 520nm4l4 444 44 444» 444, 4444a. 44 ±*} 
41 44 A:4^4 444 as 444 44 447} 44 ^14 444 441 ¥44. 

447>4s, 44444m £ 4441 4^1 4 144 44s^f4 44 i44(44 afe 444) 4 1^4^=4 44 
444 444 4 244 44s 444 4 44. 4s 4«fl, 44444^ 44 444 4 €4 4 4 4£4 444 
7m 44 7>444. 

£ 4441 4^ 4^4 i4^r 44, 44 4 4^ 444 *41 4^4 44 ^4^4 4 ^41 44 4*4^ 44 44 
4£4 444 *4 Jis^ 44 444 444 4#44 444 4^4. 444 44 4^4 44 

4s 4 44 44 447} 37)1 «i44^r 444 ^ 44» 4fe4. 44, GaN4 44s 4^ 4s4 441- 7}4 4 
4 44A5L7} 444 44 44 4444. 
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i£fb, 4 433 4^ 4^3 ^>7> £ 443 S3 3 ^ 44 # 44<>1 Ee)7] 3^ sj-A 
45-3 i43 J^33 tj)^; Jff- pfl o.^]^ 014 

#1^5] 4^3)4 440^4, HV^^l] 4c] 4^ 453 43 43 44 i^S^i- 444 

4*4fe 4^3 43^43 ##4 ^ofl rfl^f) -Y-^iLS ^434 4344^ 4443 3*44. 4*4 43 

^ 34 iL443 ^sii, 44343^ ^ni^ 4443 ^44 ^* 42.4 ^444. 334 4334^ 4 

444 43 45-3 435L43 43 7§jg. z]o] 7 l- 2.^ iJfAS 33 ^44^ 4^.g- 4^4. o] 

3. 43, 453 ^44 s=- 44^5. 33 44 444 4 44. 43 3433 4#at^2] 42=4 r£4 

3 s&4€- 434 44* 4^ 3^4 7>^W ^34 ^ 34^ 434. 334 Jl434 34 344 3 
•4 ^-A44. 43 34^ 44#asa-i^ i^tfl 44 1-44^44 33 Hfe 4343 3*4 4 44. 

4 433 4"& 453 ^43 4-^ 431-Zjfl- 433^ a-nltl)^ £4 i4S.A^ 4444 ^pjvflAl^ ^tftg 

4 S444. 47] ^f-334^ 44 333-^ 453 n}v\s] 3451 <g4(tf 44 47I 3443 Jf4 <^3) 

* 4343 433 44 33^(4434^3 a>44 ^ 5-14. a] 4aH3 4# 45=4 M^l 4^4 ^43 3 
s# 33, 433 44 4^144143, 333^ 44 43iL5)4 3^43 33 443fe ^5fl*] 7^ 4401 
444 4 34^ 434. 443 33^4 414, 433 44 4355^ 444 433 44^3 34, 4334 
i 4* 4 ^ 4 *fl S7} 4444. 

4 4^°11 4S 4^4 rt4^ 4S- 44^4 4 27fl^ av 7 ] ^M14i 444 a^r -44tll4i 

44 74^^ ^ 'Hi 44^ 44 i44^(4^4 44^^] ^ 44 <^1^ 47li ^^1^4) ^-4 
4 4s, i7i4 44^!44fe ^14^144^ ^lf-^144. 44^1, 4^4114^ 44 ^44 ^1 ^1^44 

4 $14. *H2» ^^1 4A4 444 e^-g- ^^>1 ^ 401^^ tj^. a$xy 401^ ^ 014. 

4 4^^i w}^* 44 i afe 4*4 4^1i°ll^, ^ 244 ^(*)7l- 4 144 ^4 4^1 €■ 44* 
*^4. 

4*1, 4 144 ^ 2i^E5j w « ^ ^ 24^- a-^s. 4^ c> 14. °1^t11 4i?-S4, ^444 4 
#*Kr 4 44^1 4s^ll hM» 44 ^-4 4 0 14.Ha^ ^aj !> s§i ^ajj^o] ^ 4 ^ ^tf. ^ 

^44 4#4fe 4£^fl s>c|a ^^44 444?]7l 4*fl, 4^1 44^4^ 4#sl^ 44^ <3J44°1 

^^i?_?_4^ tf!4 %^ ^«:^4. B ^^4^1 ^ 4i 5£fe- ^ f-pl4 

4i 4*i7>5] Ai^^i o^^Ai,^ ^i-^.zi^^ <g7}a7l ^ ^44 44°11 ^^1) 4 

S.M. ml 47] 44^ 4^44^1^ 44 $4#4 444 4 $4:- 44^4 4^4ss, 44^4^)^ 44 
^ £4^1 44 ^4*1 mi 4 44. 447^1^, ^1M)4^ 4€ dtxfe i^tfl i-^°a4 44 1-1 
^14 4^^44 ^44 4 44. 4«fl, 4^144^ 44 ^4 4^ 4°14 4°l7l- 4^444 a 
44 4 44. 

^t^] 4£^11 4^ 44^4 4^-Hli4, 4^44^ 44 i4 44 4€ 44 44 

4 45] pjjig^ ^4 sL fe 4^0] <x£_^ ^444. 47] ^sfe 44 4441 ^44 ^l^l^l ^4. °1« 414 

4, 44 *lli47l 414 444 ^44 4^-, 4s4?lfe- ^elfe-^^l- a>-§-^ ^ 
44. 

^14^14 44 44 44^4^1 4^4114^ ^4 ±Ai &^7] 41*11, 4434 4*HHM afe 4 4^1 4^ 

a]:5l4 ^#«:44 a !4 43 i 451^11 4^2] i^5l Aic>)i <gJf^.c] ojl^tfl #4imjo_^. <>1^4 

A 144^ 71 ^ oil 51 sfl 43444. 471 4«1^-^1 4^411 4^ 444^1 4^4. ols «si-sfl. ^4il4^ 
44 ^44°1143 44 4£ ^ 44 44 447> 4^33, °1^ 443^ 44 4^4114^ 
^4 ^43 4^°il 4444. 

4 4^3 4*1 443443°11 4 4*4 43 °H14, 4*4 44 ^S^^l 420nm 43 460nm, ^-3 430nm( 
i44, Ga x Al^ N4 3 aUs. *Rr 4i^ll 43) £^ 450nmH144 Ga x In^ x N* 3 Alls 4fe 4^4 43)3 
4434 43 433# 4^ 44 4^4 43 7} a>^4. o]^^ a. « s v^3 4-& 4£4 ^43 33, 44344 
tt 33 2.^- 3 4 C.I.E.-3 4^.3 433 4 A M 4 SJ4- 33a1, ^ h>£.^i ^-ft 44 §o] 47I ^ 
4 45.3 Afls ^ 4^ 43 44 4s,, °H44 ^flS-S 34344. 
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4 433 4^ 43 4434 43333 43342 44 ^ItH^S 2^ 43342 ^444 33 2^r i-3-23 3 

43, 44 243 3333 -gej^ «7k23 S^ir 42*423 4£{^A|<f7| 4 42433243) 

s 3244. 34ifl, 132^ 33.2 324 ^^^3^1 43342 44 3332s a>44 4 ^4. 444 as ^ 
444 432S 44 443 44 #44 4 44. 

423 mW?!- 343 44 33 324 4433 33233 ^33^, 43342 4444 244^r 3333 4 
7i 3323 X| ^34, 4 433 4^ 423 244 34 44*1 444 4 $14. 334 423 24^r 433 3 
4 4°liA] 44 4^ jf^As 324 4 $14. 3» 33, 3333 44333 423 43# 2^4 43 333 
44^1 sfl^# 42 4^4 afe t7>24 ?flas 33 324 333 43327} 44343 34334 44 

. 44223, 44^3 3327} ^43 ^S-, 343 f^AS 4 $14. 47] 443 35.^ 4 

§1 423 43243 4*3 43 44* 44333^r 434 2^ 324 34 43342# 443324 ^ 
34 4 $14. 

pfl-f 444 44 7}4325L 4*1 4434, 4 433 4^ 423 23-3 43333 323 27}^ 343 
44 33 324, 432 33 bJh 2334 7>4 4433 33l2ifl3 "11333, 332^ 332 4433 42 
432 3344. 471 42 433^ 2] 323 42 33 33 44 #33 37}44. 443, 43342 £4 24 
423 43* 44 #33- 43 424223 3244- 

43342 44 24# 7fl247l 34 4*1 4434 7fls^ 44 2fe 443 44 #13 ^7}4 3434334. 
n^4, o]14a14^i t|]4<iii 4cl^l434243320°MMA)7} a}44 4^ 514. 

PMMAfe 444 Mis. 47l 32 444 44* 4 $14. 4 433 4§ 43, 43 S 3^ 44 45.^11 ^x}^ 
X]2» ^11^14 7l7fls 4fe 447} a>4^ 4 §]4. 4514, 7 }ai 44 g=^. 3^146(14 444 

^ 4SX1 ^4fe 4f-47l 44 441-^ -S4°ll ^l^s. *)12! 4 $14- 4*1, 4 4^- 44 4£^1 
:£4tt i4^1 Eu 3+ « 7l7flS 4±r 471 44 620nm)^ ^4°ll 44* 4 $14. 4*1 ^^4 

4 4#4tt 4£X1 4^1 1- 71-4 4 4€- ^^4 44 4f-SB)l^m hl^ Ti 3+ -s^4 a>4oi 

cH^i ^4011 ^1 sfl xi2€ 4 $14 

4#4^ 4 4^^1 4# 45-31 i*Hr 4434t11^ 45^1 4^^4^ 4*4 ^^44 6 1 4^ 44 
^fls., 4*1 ^^14 47>5] 44 ofl4tfl 4^! S ^4sl£4 44 #4°1 4«l^^s. 

^ 3124 4 $14. ^7H, %q afe 4^ ^ 3^144 44 #3°11 «fl 4^4 4 $14. °ls °J«fl 4^^^ 
4^1 €^ £4(CIE-^ 4svflisl ^ Bii^)4 44 ^ 4£i 4£4 ^^(l-)ai 344 4«li ^1 *fl 444 4 $14. 

^jj^ 4#4±r 4 4# 4£31 i4i ^4 344 43 44 1-14 3)14^ 44 #434. °H4^1 43 

43342»11 34 BASF Lumogen F 083, 43 43342^) 34 BASF Lumogen F 240 ^ 3 3 433423 

34 BASF Lumogen F 3003 $14. 334 3^fe 444 43^ 343 443 343433 37f4 4 44. 

3344 444^ 423 43^ 4344 444^ 423 244 3243 34 4434 4^4 43342 4 
4 24*11 U0 2 ++ -3 44 42 4 3 3 3 s. 43 4 Af44^ ^ o] t\. 

a. n^s. h> £ ^i ^40] 43 44^4 4a1 011 2fe 444 4434 43333 43342 ^4 24 2fe 
44 3333 4& 4443 443 47>2 444 3-4, 23 4434> 37}44. 32 33, 44343^ 423 
27} °l 3 sl4 3 44 433 3344 4 34. 

4 433 4§ 423 243 43 4434 43333, 43342 44 27}^ z\o\sl 4432S 43 44 4 
44 244fe 444 343432 34344. 44343^ 43 44 #33 444 432s. 3 434333 
44€ 4 $14. 4 433 4# 33 44 423 244 3243 3 4 43 443 4 43 44 414 3 YAG:G 
e(Y 3 Al 5 0 12 :Ce 3+ ) 34. 334 34 444 4322 LED-343 a>43^ 433 443 343433 *4 

4 4 $14. 24, 3242 £34 4-1- ^4332, 343 Y 3 Ga 5 0 12 :Ce 3+ , Y(Al,Ga) 5 0 12 :Ce 3+ 3 Y(Al,Ga 

5 0 12 :Tb 3+ 3 3242 234 44324444#, 343 SrS:Ce 3+ , Na, SrS:Ce 3+ , CI, SrS:CeCl 3 , CaS:C 
3+ 3 SrSe:Ce 3+ 7> 44 432 a}44 4 ^4 
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aj-o]^- ^q^-j- 43333 $l*IHfc, SjSit^ 5L44 3-2-433^, ^l^qrfl CaGa 2 S 4 :Ce 3+ 3 SrGa 2 S 4 :Ce 3+ 
A 43 3444. 447>3S, 3^4S 5_34 443444 343 YAlOg :Ce 3+ , YGa0 3 :Ce 3+ , Y(Al,Ga)0 3 : 
Ce 3+ 3 slM-ffS JE44 j£.i§L£4333S M2 Si o 5 :Ce 3+ (M:Sc, Y, Sc), 343 Y 2 SiO s :Ce 3+ £ A}-g-^ 4 

544. 3h# 44#33 o]E^g. tfo £ ^44 4 ^4. 

4 44^1 4s u>£^l ^4^ 43 ^AHoflA), 44^4 Z\°)S. 44 44, ^ -f-334^ 44 ^h]^ £ ^ 
4^r 444 43 1S£ 34344- ^.nltll^i 44 ± *}±r 4^3 4434, 444 Sfe 4444 43 

3^33 344 43 4:4 #4S 34344- 43, 4334=i 44 i^fe 44^4^ x)-g-^ J^7l 43(34 
3, 4333H 43)33 344 43 °JAS 34344. 013$ 4334^ 4443 34 4434 3^ 44^ 

43 4334^ 344, 4 43 44 #4 4 Dfl 3 ^j fia 440} ^AS ^3tfk 4 Slfe *-4 3434. 

4^3 433-43 443^ 3 144 444 444 4^4^ $3.3 *j| 2 44 43 443 44 4 =l<% 44 4 

#3^ 43 3 "^444 34333 fl^, -B- ig^sj) 4= fel 4,4^1 4444 AjAHolj4 « 7 }s 4£3 43 
S43 4*3^ 443 i4 44 444 4433^ 33 44 ^334^ 334 SL^ ^334^ 444 

4f- 3343 4€- ^4 4^3 47>44. 43 44 4?-3 43^43 4*3^ 443 444$ 
4* 444 4fe4fe 44 3343. 

4 ^ofl 4= ^40] 442)4 43333, 4^4 44 4#S]^ 444 ^443 ^ Jf7l 

44 ^-401 Ai-^-44. o] 7^4, 44 433 <^4^ -^4 ^34^ #=S(m£eji)4<>H %-nm*\ ^4. 314, Jf 
7] t4 #4 4 #e14^ A>oi4 ^7^^ 4^4. o l5 j^ 44^3^]^ 44 014 H7] 
i 44 #^^1 ^ ^ ^£<>1 44^71)^ ft4. °]s 4£^1 4^s^ 4#^^ 44 
51 ^1^, ^ ^ w|4^ 5^4t(1 *"t€4. °l 
4^ ^43.05. ^ Jl4» 47lAi44. 

«flAjj4^. 4#4fe 4^- #5^1 ^4fe ^1^1^^ ^4 ^ItH^ s^r ^Ml^^ ^l^i 4-§-^ 

i#Al^4^ «-7l ^ #1 YAG:Ce (Y 3 Al 5 0 12 :Ce 3t )«1 o.s*i| Bfl^ 4^4t11 ^ Si4. 4 

£^fl bM£^ 4-»3^ 44^1 ^Jf^-*] ^-71 ^4*^ Y 3 A1 5 0 12 :Ce 3+ 3-^ 4^ o.a zleI 

31 44 igAjjoij tfl4 a.^4 44 ^#3. ^1^44. B ^^4^ s.^r(Cffi-^ 4^vfls] ^ ^s. ^4 
^ «s 4^°ll ^l^flAi -t- X14. 

^7] 44 YAG:Ce^ 4 1.8421 #4»4 7>4 44^ 4S_(10pm ^4 37l)7> A>^-44^ 4^ 

4 4jb4. 6i«fl, 44 4^4 %q 40]^ 44 ^ 4^ 4^^ 4451 0 0 >3:4^44 44 
a47> 4444. 

4 4^ 4^ 4^ 44^! 4 4^1 i sl^ 444 443 4 4^1 ^ °ll 4 , 4^1 Ml 4^ #4 ^4 ife 44 ^ a) ^ 
4& 4444 44i 47}s 444 0 J4, i^l 44317} ^7>^4. °ls ?l«fl, 4434^1^ 4i3l ^4^1 a_a ^4 
4 4# 440! c ^^aj444. 

Tafl^44 4#4fe 4 4^1 4^ 4£3l 4ix> afe GaN4 7lAfls 4<s] 4^4 ^q 44 45.^1 41=11- 7 }4 47l 
4AH151 44 ^4^ 4401 ^4 H44 €34 44 5J°1 43 44344. ^ °14^ 4^ «£r «>134 4^31 
433 34 44 443 4 3€s3^- 4^ 44 «£r 43 ^43 4334^ 443 90% 343 33 ufl 
■S-34. 3:4, 4 433 4^ 4£3 4^3 3«11 3£S. 4, ^3, €■ 7 j-4 ^ 3^r 3^ 444 43 °s 4 
4. 

st, 443 434 4 3^ ^ 433 4^ 4s*)l ^43 3^4 4334^ 34 ^4« 43 4^ * o a4 
4^3 i4ofl 33 433 ^7>i ^ 44343, ^ 34^ 443 #44 ^3 ^4 333 3^34 

5E4, ^- 433 4^ 433 33 44343^ 4^3 43^43 7>4 444 43 4*3 4343 7>3 44 

as 4 §14. 3^ 33, 4^3 43^-43 4*3^ 43 3£7> 433 *7>44. 

4^3 i7>5l ^^140)1 o]4 ^71^1 ^1^4 ^4^4^ 7 ^ 443)47^ 44^] 4^44^ 44 ^4 

s 433 4 34. 4, 434 -» ^3 -» 43 43 -* 33. 3 34 443 ^3^4 433 44 ^-334^ 3 
ft i7}7> 4£.3 433 433— s 43s 3344. 

447>4s, 44447im 443 434 ^3^4 433 4# 3^ 447} ff^Aa 4334^ 44 ^43 4 
43 444 44^33s 33* 4 34. ^4^s3, 34 43 ^3^=43 434 4 34 
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43^14^ ^ <gs_3>| 43 YAG:Ce7> Af-g-S]^, 4 ^ofl 4# BflAfl^ 444^. bVe^ ^j-cq 4^ 

* 333 -#7) 43 7la7> 444 4fr A}6\<H 4 lOOnm^l iSHEBj o]^ 43344^ ^ci4. 

* 44 3S-5-43 4#3^ 43 Al)44t 44:33:2. zHl 44 ^4 4 444 43334. 3:4, YAG:Cefe 4 

3343^ fe* 43 3 43-43(oll4tfl, 434) 433(43 44 ^jl 47.13 ^4)4 7H£S, sqjf 4£ 

€■ 4£ 334 33 44 43-°-£4 -3^4 4 &4. 
YAG:Ce^r 3^43 344, 4 44, «^ 4443 4:34 «1 ^3 7>43333 344 44 44*^ 

4444. ^-34, 4-E Ce £33 4, 43 Ce £34 r^H^} a}44 42= 014. 
4 433 4= 45:^1 4,4^ s-s] LED-3i#?HoH3 1133 44 33 4:3-?- 3«fl 444 4ifl 

7l 343 5&3 43^1 ^3^ 4^4 711714 5Efe 33 3i#3H4 £* 3^*33 433 3^3 433 43 4 
4343 444 4 014. 

4 433 43- 43, 43 3 »lt^^Hr 344 £44 343 43 ^aH 433 3344. 

£ 14 4 433 4^ 4£3 ^43 3 14333 711 43 ?! 44E33I, 
£ 2^ 4 433 4^- 4£3 iA>°l 3 243*113 7fl434 44£°13, 
£ 34 4 433 4^- 4£3 r£A}<>l Tfl 34333 7114A14 43£3:a, 

Ife^ 4# 4£*ll iA}Sl 3 44333 7fl4Aj4 

£ 5^r 4 43<H1 4^ 4£3 rtAfo] 3 54333 7)1433 44£3:iz., 

£ 6* * 4^ 4£3 £3-3 3 643413 711433 ^°H, 

£ 7* GaN-i" 7l^|S ft <S^# 7>4, M o V #«l-fe «ft|^ >3-# ^.^E^^. 711^^ £Al-ft 7 fl4 

£ 8* * ^ V ^°H 27fl5l ^# if^As ^1^ 7fl^£ol^, 

£ 9fe ^V£^i 4^121 713=301 ^£ol a., 

£ 10^: a>£^)l 4:4 o| A 7^]<>\}4] 7fl^°J 4 , g£ 0 l ,B l > 

£ 11* ^^1 4# ^£^11 ^aiHBj^. 71143 as. £Al?v 7fl4£oi ji, 

£ 12^ ^^^--i- •& ^^1 ^7} 4£^1 4:aH 4^ i^E^A 711^3-^^ £Ai4 7fl4£°H, 

£ 13* £ ^ ^£^11 £aH ^1 7fl43°J ^£013., 

£ 14xr * t^°ll 4* #£^11 iAH 7fl 94AH1S1 711434 4^£°14. 

^Ift £4^a^ ^oj^ j=L£ a ^ ^^4^ 444^ h o]^m ^^4 £ 4 4^ ±714^4 

£ lofl £Ai4 44 HJ**Rr ^£^11 iAHA^ 4£^1 ^ ^(11), ^«|(12) ^ i^lt * 

0.5. 01 401 4 4^(7)4 it"5H, -^-71 ^44^ 4^] 4,40} 44 ^4 4€(i# Ir^l t*A, ^4 4^1 
44)4 4#4^ 30]^ 44^ oj)^ « <^ 04^. ^444 

4 4ah ^ 47HI 7l#^ £* 4-^Hli ^^(7)^1 ifl* °J 4AHm £ 9i £Ai5isa4. $7] 

a] oflS #°1 SiCS 0I40I4 7l4(18)4ife A1N-4 afe GaN-4Q9), n-£4^! GaN-4(20), n-£^d^ Ga x A4 
N-4 ff-^r Ga x In^ NHH21), ^7}S\ n -£4^ GaN-4 ^ Ga x In^ N-#(22), p-£4^ Ga x A4 X N~4 
a^r Ga x l ni _ x N-4(23) ^ p-£4^ GaN-#(24)AS 0)4014 £440! ^444. p-£4^ GaN-4(24)2l 
4X^(25) ^ 7l4(18)sl 4S^(26)4°Ife 43 €-4 (27, 28)°1 ^l^^l, «1 aa| 4444 4Aj- 

3 as 4#£A11 3#iA-i 47I sia]4^ Af4sife 0140144, 

^34, ^aH711 ojibiA] 4 4^011 42 45:^1 iA>4AS- 3 ^33=1^ 4# £& a Jr£sil 4^£ aft 
4-8-€ ^ $14. ol 3* 4a4H 344 £& 4aH1o)1£ 4°J4tI1 3*44. 
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£ 1<5] ^AlofloflAl vl^} 43(1)^ £43 14 ^ ^l^irfl ^ ig-uj- e j= ^zj-^^l <S)*fl ^ 433 44 ^aj 
(11)4 44 41 143 ^44(2)441 £4. 44 Wl2)4 44 433(14)41 341 afl 243 344(3)4 44 
44. 

4£4l 43(03 i4 S 43 344(2 g? 3)3 43- 334 ^341441 44 333(5)3 343 33 #34 
44. 47] 43414^ 44 ?! si 34 443441 444 44 43£^ 333 4 A5 ^ ^ 
3(44344m 414343 afe 43 414 41 4^4 41 3 s)<ls ^1^*1^1^, n 44^-34 44 #4(6), 4434 
4lfe 344 444 ^4, 4*1 Ya 3 Al 5 0 12 :Ce 3+ (YAG:Ce)l 44 43 44 #44 *444. 

£ 241 £44 4 433 4^ 4£4l £43 44°ife, 4£41 44(1) 4 47l 344(2 4 3)3 44 333 a P j 
414^ 44 333 iflAi ^3*g(i5)41 ^«fl 43444^ £13 4434 4344. 43 444 3 
31K15)4 4£4l 43(1)543 444 443 44 4^-3 444 344 334 4^3, 31 13 44 43£ 
— 71444 443 —5. 443 414343, 43^43 £^ 43443, 44 4143 43 434 44 4H 3 
44 4443 41 ss 34344. 

471 4443 333(15)441^ £ 241 £44 44 43 ^^^(15)^ 44 j£44 43414^ 444(4)3 
711444. 3 43414^ 444(4)3 47l S43 34444 4^ 34£ £4 444 4 $14. 43414^ 444( 
4)4 31 13 414 44 44(6)4 443^ 443 44^-3(411 44 34344, 4)3 33 JEfe- 43411413- 
5Lme)HH)i!-S oi^o^^t).. o] 7J^] £ «flAjj^ a}.^. ui^] ^.g. ^ i-^sAlfe YAG:Ce7} s§] ^^-^ 

47l 43413 434, 4£4l 43543 444 341 443 443 43414^ 44 £441 34)3 ^435 44 
44fe 334. 334 434 4*1, 4^ $1^ T^-oj^ avjE^ 44^43 444 43 344 43 £4(coior 
tone)3 47l 4441 3#*Rr 343 4^-4 344 44. 

£ 23 -f-4414^ 444(4)AS43 44 3 44441 ^-el^l ^-sfl ^44 ^441^ €^ ^Bflai (44-^s £^i 
4) 71^(29)71- ^^-4 4 SiAni, o] TiHl^^iLii^i 444(4) 44^114 44^1 441 441- 4i*m4. °1 € 
z- ^^14 ?]sl(29)fe 44^ 1-4^^1 H^r 43 «1^-<H^ 4 4^, 43414^ 4*4(4)441 411 *<4 ^43 
714 a^r 3^ 44414^- ^44(4)^1 44 4 44. 

£ 341 £43 €441414 41 l ^ *ll 244 ^44(2, 3)fe 341^(9)1- 4^ ^441 44 D 13 4la4 4-f- 
4^ 41^1^ 444(8) 41441 41^44. "^13 ^2:^"ole} x^^, al-^l 4^7> ^44(2)441 S^5)7l 441 3 

el TiiiHi 44^(8)^1 411 ft<4 4# A J^41 ^I«il7i ^44(2, 3)41 ^434^ ^14 sl^l44. 4H^ 44^(8)4 
411 *<4 4-f-4^ #4^A5 44<47-ini, elA|>,(9)^ ^Efl^oHAi ^ ^ ^3V ^o>^ ^ 
(9)si 414* ^4441 s-^t^'A) 4£41 435.44 4#4 444 44 31-^3(17)54 ^^44. 43 413 
^ 44^(8)4 43 sis 344°11 3.4 2:^4 4 $1^ 44 43£^<4 4444. 41 3^ 44^4 4£4l 
431 3^43 441 43 ^44(2, 3)1 it4^ 3^ S4134°ll °ill 43 44 ^341 3«fl4 41^34. 

34^(9)^ 43414^ 444(4), 41 # 1-3 t£s 4^33 43 413^ 443(8)4i ji^4, 44^3as 3 
434 33 433S(17H 344 3344. 43414^ 444(4)41 344 41^53^ 7fl4 a. t$4X\<s\ ?144 
4414 444 44^3 sl^ 43 434 ^441 344 44 1-44 43 4444. 34^(9)^ 443 44^3, 
43 43 a^r 7}is 444 4 $14 ^4 434 443 334 4£ $14. 

£ 23 4€- 4341413 4 4471-35 4 434H14£ 43414^ 444(4)AS43 44 3 44441 4343 

343 43 44443 4^ ^33 (44AS £34) 33(29)7> 4^ 4 4 A3, 3 ^14^ 43414^ 444 
(4) 4434 443 441 441 4^344. 44 33(29fe444 44^3^5.3434 4 4^, 43414^ 
444(4)441 411 43 34334 afe 43414^ 444(4)4 441 345 334 4 $14. 

43 4434 43 4133 £ 1033 ±=-3 3^ 44 43 341^(9)71- 44 444 i44^ 34343, 4 43 
414^ 44i7f# 334^r 43414^ 333(5)As 4444. 33 4413^(17) 4^ 333 33(29) 

^ Si4 4£ 34. 44AS.3, £ 1341 £44 44 43 Til i43 444(2)7> 31 13 4341 33 4£3 43 
(1)3 33413 43414^ 44 333(5)As 434 3443 4(34)5 3444. 

£43^47} 43353 4i3 41333 43£h.7}£3e]c4. $14.4 4341413 4£3 43(1)^343354 

344 41 143 344(2)3 344(16)3 411 13 4^ ^441 3314 :i344. 434 44 443 43 
34m 44 43£^ 34414 ^333 $13 41^-41 3 34 441441 4343 &44. 
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£ 43 43333 4s3 43(l4r ¥4^ 33*3(15)3 3*i)4 4343 $1tt3, -8-71 ^t^^^ 24*1)5- 344 
-£341(51 2)334 447>3s u>tq(i)3.JjL3 4^ 4^v $¥41 <$i$£. v}^] ®o_y t ^ -to] 
4*Uh 3*°1H o. s 443 ^ 3=4^ 414343 -H-7] 43s 3 =o]3j ^4. 

-^-7] ^4^ ^1^(15)43^ 44*(4)3 31^44. °1 4334^ 3^444 34 ^ = 

3 34 4*4 4€43 3*4 44^3 se^ -¥-71 434 43 43 413 0^4 if-43 444 

4. 

43(1), €71 344(2, 3)3 44 ^3, ¥4^ .91 3^ (15) V A 43 34^ ^tf(4)A£ 3434 43 ^ 
34, 4334^ ^44(4)4 *44fe 443 43- 0^4 ^ * 7 H ^43 333(10)3 333 

33 #3434. 43 ^43 33^4 31 *3 34 44 43 A^ 3*34 H^as 443^ 443 34 

443 43 4e] s 34344. 

51 5o|| £34 ^H^, t&EaJ 43(1)3 S43 43 34^ £4 44^(5)^1 333 3]^ ^.^5] 31, 43 3 

3^4 33- ^7]-5l Jf43 33^(10)3 333 1-3444^ 333 43s £ 43 4334 4344. £ 54|fe 
£t 31 t~3 444 ^3 343 3 243 4^H(i4)* ^3)3 ^bj 47] 344(2 SEfe 3)4 444 47} ^ 

3 4s3 £4#(7)43 3^3 45-3 43(1)7)- 51333 014. 47)4 4^ 4^ v\t\a)$= 3341 7)* 

4 4# 43333E- 444 4 514. ^4 4tfls, 4*4 4333 4^ 45^] 43(1)^ s 53 43333 
£ 44* 4 Si 4. 

4 43333^ 444?11 43 $H3, #3- £ 53 4-1- 4^3 ^§433£ ff-4 £ H 4-i- 4334 4443 
^1^13 4334^ ^4 3 m (541 4*3^3,43 °im^\ 4334^ 44 33^4 4334^ ^4 33 

^(5)4 4?}3 -^-4^ ^Bl^(10)iL5. °l^f-o]4 3-^-4 ^611^^ 4E]-\+4. 

s 64) 4^ 4^HH4-1 4^4114^ ^44(4)(7>^444 4*4 34 44 ^£)4 4£31 4^(1)441 
44. 4^1 s>t| ^ 471 ^44(2, 3)^1 44 ^^4 ^7^ 44^ ^«1^(10)°11 s^Ai #B|*Hi^, 

4^4fl4i ^4#(4)^- ^44^ 44^1 44 444 "1*1^1 St^, ^1» 1-<H *4 4°1 
7l#°l4i ^ ^4^14^1 a-^ 42ls. ^1^44. 

4^4114^ 44#(4)*1 ^«l^ d l ^14 4714 44 4£^ll 4^(Dfe #4 44^4t11 44 4°!-$-^ 7l# 

s4^1 ^14 4^ll^?l 4433 ^4(^14^11 SMD-44^ 1 , sll c >N < a-44 ; 3(£ 54 H]s))i4 444 4 
44. 

£ 1441 5LAl^ ^ 4= ^£^1 4n|oj .^ahi^a^ hvs^I 4^(1)4°!]^ 44 A d €4^(35)^1 ufl^si^ ^ 
A^, oi 1^-^ hVsl^II 4^1(1) $H 443 4(36)4 i44^ $14. 43 44^(35)4 414^1 444 i434 

3 SL^r 43 43s 343331, i« ^<>l aj-^^ 4^(1)1- 5L44 43 ^44(2, 3)3 4*3 3«114 3^44. 
43 4(36) 1-11434, 343 34 34343 sl^ 43 43s TflssH ?i*4 43 44 44s 3434 < 34( 
37)3 144 4334^- 4frf4Q3 3344. 434 44 4^3 ^433^ 44343, 4^3 433 3^ * 

4 44 444 3333 &4 4^, 333 4^3 433 43 s^fe 33 444 43^s S444. 444(35) 
4 32:4 4£ 314 3« #3 44343 4^3 43(1) 33 ^3 € 4i $14. 

444 s& 43 3 33 ^ 4#4 43 3 3:41- 33443 333 ^3^ 4# 43* 33333 333, 433 
4^ 44^4(4334^ ^4 33^(5) 4334^ ^4^(4)), 343 443^443 33^(15), ^/31 

343 443fe 47>3 443 33^(10)3 44 4433^ 34, 44343^ i3 4434 S444. 43 

4 ^ 4433 3SAl^ 4ifl£ #^^1, Ca p 2 > Ti0a t Si0a _ CaCo;j g:^ BaSo4 _^ 7 ] 014, 

334 3S1-4 444 43 ^s 444 #4^33 ^7>4 4 $14. 

£ 7, 8 S £ I23fe 3344 4*4^- 4^3 433 4# ^3^3(s 7)47> = 430nm <S 3 ^334^ 333 
) jE^r 43 4s^l 431- 3443 3^4 3344 4*4fe 4 433 4# 4^3 i43 4* ^3^(5! 8 
4 £ 12)3 51333 $14. 34i3^ 44 44(x)3 ms zl^jl ^4a43^ 44 433 43 44(EL) 33 
7\'t\ % 3 3 $14. 

4^3 43S43 4*4 £ 73 4^ 44AS.43 44 o a4443 3 4 44 $ 3 s 44^as.^1, xf^is 
3 3343 ^344. s 83 44(30)4 27fl<q 4^- ^^(^ab ^ o]^6\^ 4^ « ^ ^3 
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<L3- 44 4*4^ 4 4^3 4& 4^3 £44 4* ^4-^34 4444. 0} 7| °- 4^ ^rfje^^. 4 4 

00 43 4 430 nm(43)3 as] Jl 4 550 44 4 580nm(43)3 41^1 44 3*fl*|3- 4^4. 44(3 
1)4 371)51 44 43 ^ 33AS 3434 Jf7^ 33)4 ^443 334 4^ 4 433 4^& 4£ 

3 ^43 4* ^3^34 S344. 43 44 4 it: 1:3 4 430nm(33), 4 500nm(43) 4 4 615nm 
(^xfl)4 44 rto^^Ai 44 ajcfl^m 4fe4. 

£ lH^r a* 334(4 470nm3 4433 333) 4 334(4 620nm3 4433 ^^])A£ 3434 434 

* 4#4fe 4 433 4^ 4^3 ^43 44 ^3^3 3 ;t a] eh 34. 443 43^ 444 43 43 3 3:4 

71- 444334- 4^3 43^43 444 44 ^3^34 Apl- £ 73 44 =^3^34 ^44 

£ 12^r, 3E. 73 4* 44 ^3^44 444^ 4^3 43* If^H 44 #354 YAGiCe?} 443^ 334 

4 44^r 4 433 4-& 4^3 ^4* -S.344. 4^3 «WS^ 444 £ 73 4^ 44 433 43 1144 

01 4 4 44 * 4^ Ml^, 443A54 3343 434 t^s £34 £ 83 4(30 M13 3 

3)4 4334^ 34 £4, 4 343^ 3 43 43 S 3434 43 3 4^ 44 3333 434 YAG:Ce 4£4 
4^ 4 433 4^ 4:&3 £43 44 ^3^34 ^0^4. 44^ 4f iSj^f X = 420nm 33 X = 430nm 
<g nfl, s. sjxn iajee] h]<?H4, ^Hl^X = 520nm 44 X = 545nmH 3, 4 43 £3^3 i?li?H4 44 33 a| 

33* 7>33, 3 34 3 4 443 43 3334 4^ 4# tfl«3^ tfljf^ ^aiEig rto^ofl 44. E 12 4 
4°14^f * ^ 4^°)1 4# i4 0 H^ife 44«: t^AS 44 *^ ^^i^^ i^i^ 
44^4^1 «ji^4£] CIE -^jj H pi4 ,g^4 ^ 44^ 4^ ^^^44. 

a4, ^71 44 1-4^ <fl^l*r^ 4el *4^l7l4 &sl#*\, Ce £^4 n4tiioiE ; ^^4^1*]^, 
4421^^441- ^ 4-T- D J4^4 4^ ^1 ^4 #^^r 4£^11 4^4i ^1^4 ^£ 44. 

44 #4^1 ^M-31 4^4-, i t -&<>! i^l^r4^°H4^ 44 #43 47l ^^144 444 
5<|s. -§-«fl^°ll 3sfl4 ^145)^1 ^4^:- ^014. ^LEj ¥^7> § -¥-p]44i 44 i47> &4. 

4#4 4^H1» 42:^ 4 4 4^1 4# 4i4 ^43 44*1 4 4^4 47l €*HH4 4^^1?1^1 4 
^4. i4cfl 44 4°1^ ^ ^1°1^ 4°]-2.h ^4 4^ 4£^1 4^^4^ i* ft^ 444^ 44 
^4 *#4^ ^4^11 -LED£ i44 ^ Si 4. 

^?4i 

4£sil ^43 * 4 f-i 447] 444 4*4^ 4^1 47] 4£^1 4^(D°ll £4 ^44 ^<^£ 443 

7(1 1 4 ^<Hs 443 i 2^44(2, 3), S 443 44 -§-^4 i44fe ¥444^ 44 ^4# ^44^ 
44 4£^1 i4i SH4 

4£^11 43d)7> 451^11 ^43 44 4i 434, ^/a^ 4^ i^S^ 0 1¥ 6 14 ^ 144 ^33 

443 444 4443 i 344 45^1 344(7)4 if4}i, 

¥344^ 44 ±^7} Tfl 144 33^43 4^4^ 444 ^ 144 3^4 4§ ^ 244 333 44-^s 4 
433^^3, 4£^ll i7}7} Til 144 333 44 ^ 4 244 333 44-^s 343?1 44 444 4#4fe 
4 43— 4^ 44 4£i i4. 

^44 2 

3 I4i 333, 4334^ 44 ^47} 3 144 343 444 3s 4# ^3^3 44 334 7>4 443 3 
244 3 3 3 44—5. ^433^3, 4^3 ^47> 4 144 333 44 ^ 3 244 333 44 as o]^o) 

4 44 444 4#4fe 34 43 as 4^r 44 4^4 ^4. 

^44 3 

3 14 a^r 3 243 S133, 4334^ 34 i47> 4514 ^43 33 44 44A5L 4 3 4^3 43(1) 44 
3 333^ 34 43 as 4^ 44 4^3 ^4. 

^44 4 
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Xl 14 33 Xl 3% ^ 3^ 4 4i Sl^^i, 33A 443 4344^ 444(4)3 43 34^ ^fi £4S4 h}£ 
*fl 43 <?H g=fe WVJE^I 43 4i XI ^3 34 4^ ^% a>£^ ^4. 

^4 5 

Xl 1% 33 Xl 34 4 3^ * 43 4334^ 333(5)3 4334^ 44 ^4^4 Xl^sU, 43 ^3 

34^ 333(5)4 4AX1 43(1)3 *|3s «a« « g # 7 1 ^#Jf (2,3)3 44 <334 434fe 34 ^as 4 

fe 44 4^X1 ^4- 

^44 6 

Xl 14 33 Xl 54 4 3±^ * 43 434 Xl 244 ^3(^)4 33a ^^as. 3 144 34 A4 ^ 4400 

4 5fe 34 ^^AS 44 4AX1 i4. 
^44 7 

Xl 14 33 XI 6tf <H^t 43 $£34, 4a4 33(1)3 4a4 £43 44 43 4344 4#4:n, #33 
4^ 44 A4^ 33 A 4^1 4*1451 H444 43 44 as £433tt 4* f^AS 4^r 44 4a*)1 £4. 

^44 8 

XI 14 33 4 74 4 3a 4 4o)l SH4, *4 44*1 3 144 Ufl S XI 244 33A ^as. s4 
^4 9 

4 24 33 XI 74 ^ 3a 4 43 $134, 4aX| 433.43 4#4tt XI 144 4 XI 244 ^414- 4?} 4 
3^ ^ilffAs^, 4^X1 £43 f-4 443 43 4AX] £4^-43 3443 4*3^ 4* 44 as. 4tt €4 
4AX1 £4. 

344 10 

Xl 14 34 XI 94 ^ 3 a 4 43 $134, 45.X1 43 (1)^-43 4#4 443 ^^^s^^Ia-]^ 43011 
m Afe X= 450nm<a 3 4334a 44 433* 4fe 34 44 as 4^ #4 4AX1 £4. 

3^4 11 

XI 14 33 XI 104 43 §1*14, 4A3 43(1)4 4#4 33a 443(8)3 3>Ha(9)43 3333, 

4334a 44^(4)* i44fe- 3343 43 5l4^(9)i ^1^-slfe f^AS 4^ 44 4£X1 

^44 12 

XI 14 4*1 4 114 4 ^ 4 4i Sl<H^i, 4^X1 43(1)4 444 44^(8)3 £)AHi(9)4°J| afl^lsl^, 
4X E]X]i(9)7l- 4°1£ 44^1 as ^4114^ ?i4 i4^1 3«(1 4^1*1^ 34 4^ as 4^ 44 4AX1 £4. 

^4 13 

XI 14 4*1 XI 124 4 4 4i 4^4, 4344^ 44 i44 4°14 44 44 444 44 44*1 44 £ 
44fe 34 4^ as 4^ 44 4AX1 ^4. 

^44 14 

XI 14 44 XI 134 4 *1a 4 4*11 5!H4, 43M14i 44 i4^> 4^1^, 44i^ £^ 4^#4^ ^ss 
°14°14 *4^§1 T.flE^ ia flo|| ^71 <§s ^4* 4fe 44 4^ as 4^ 44 4iX| i4. 

^44 15 

XI 144°11 4-344^ 44 i47> °H4444 ^fls^^44 43 <9s 444 4fe 34 43AS 4 
4 4SX1 ^4. 

^44 16 
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Xl 14*X1 sH-H, ^Hl#^ i^}7|- #e)^lt^^3le|]flE. iEBjitioj] o. 7 i <a s ^ ^ 

IS ^fe CEXl 

^* 17 

Xl 1* i-IH Xl 13* ^ ^ * *<>)1 SH^, ^MMI-Si £*K4, 5)7} <?lsl ifis <X^<X^ ^71 t# #^ 
(6)* i#*Hr ^ ^ 

^* 18 

Xl 171MI 9X°}*\, ^71 ^ ^^o] Ce ^i*HM J=^ ^-oi ^ gj-i. ^ «>r^ ^ 

^* 19 

XI 18*Xl ja<H>H, tM ^ YAG:Ce^l 55* 

XI 17* ^1 XI 19* ^ * *i 5tM>l, -¥-71 t# <*^1*M uflE^iTfldll Pfl^Sl^ fz-qSLS. 

*fe i&iXl 

3^*21 

XI 17* ifl*| X] 19* ^ * *i sa^-H, ^-7] #^°1 ^-g-^ ¥-X -fr^S ol^-ol^l DjEa^ol nfl^s) 
22 

XI 20* 31^ XI 21*^1 SW-M, !J M g^o] q i 0m s] sg3 H7l# ?fe 3* ^AS §}±r 
XI ii7>. 

^* 23 

XI 1* ^flX. XI 22* ^ <^i=. * *i ^-nltll^i ix}7l- 4t^1 -f|-7l ^/S^r ¥-71 ^ #€(6 

S**Kr #4 «f^r ^riXl 

3^* 24 

XI 1* XI 23* ^ <^ * *Xl ja<HA), ^ltfl^i ^ i^>7> 4^ 7>^1 -fi-7l 

¥-71 <3n. £Xr-& £*sHr ^ ^ bi- e ^ ^ 

^*25 

XI 1* ifl*l XI 24* # * *X1 Si^Al, ^-Pl^l^i ±7,} tf/a^ tW(10, 15)<>1 % <g*> 

» ±*3>^ ^ ^ uj-xr^ ^ 

^*26 

XI 1* ifl*| XI 25* ^ ol- * *i sa<H>H, ^lMl^i ^7} £fe 4^31 4f _^ 7l ^ 5^^-1-4 
i*«fe ^ ^ ^iXl iXr. 

^*27 

XI 1* ifl^l XI 26* * *°ll fl^-H, ^Ml-Mi rM" S/^fe ^MH 7lHl^(10, 15)^1 

^ i*«fe 4^ AS ^ ^ h>£X1 i^}. 

^* 28 

€el LED-^i#5llol ^Hofl $ m- ifl^| »| 27* ^ o^u. ^j. ^-6{| nfs tf-^o] ^ A ^ 
29 

«1^7l Xj^5l ^Lfl ^ ^^1 ^1 1«J- Ifl^ 4] 27* ^ <Hi: * *i 14= 4^3) ^ ^£X1 

^^*30 
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